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two sorts of blocks, exactly alike in each sort, and exactly
the same number of each sort, with which to build the
universe of material things. The blocks are unbreakable :
we cannot produce them or destroy them or change them.
In respect of electrical quality the two kinds are equal
and opposite, but they contribute very unequally to the
atom's mass, each proton (for some reason not yet under-
stood) contributing about 1840 times more than each
electron. Every substance is made up of blocks of the
same two sorts. If you compare different substances you
find that the diversity of their chemical and other pro-
perties arises solely from differences in the number and
arrangement of the blocks which compose their atoms.
Any atom, in its normal or electrically neutral state,
must contain an equal number of protons and electrons.
All the protons in any atom are gathered close together
at the centre, along with some of the electrons, forming
a compact, dense portion which is called the nucleus.
Although the nucleus accounts for nearly the whole of
the atom's mass, it occupies no more than a very minute
fraction of the atom's volume. Those of the electrons
which are within the nucleus doubtless serve to bind the
protons together; the other electrons constitute, as it
were, a voluminous crinoline, or rather a series of crino-
lines, extending relatively far away from the centre and
giving the whole atom an exceedingly open structure.
Within that open structure upheavals may be caused
by outside agents in various ways. One or more of the
electrons in the crinoline may be temporarily removed
(as, for instance, by the action of heat or by the incidence
of energetic radiation), and the atom is then said to be
ionized: for a time the balance between positive and
negative is upset. But the missing electron returns to its
place, or another comes instead, and when this happens
a definite amount of radiation is given out, much as